INTRODUCTION
Although the legal age for purchasing alcohol is 18 in all Australian states, approximately 61% of Australian children between 12 and 17 years of age report they consumed alcohol in the last 12 months. 1 An early age of alcohol use is shown to increase frequent adolescent alcohol use, 2 which in turn leads to increased alcohol use and harms in adulthood. 3 4 For these reasons raising the age of first alcohol use is considered to make potentially important contributions to reducing Australia's high
ARTICLE SUMMARY
Article focus ▪ This article describes the protocol for a cluster randomised trial of an intervention designed to reduce the proportion of adolescents who initiate alcohol use, or the frequency of alcohol consumption, before the legal age of 18.
Key messages
▪ Alcohol consumption is common among Australian adolescents. ▪ Community mobilisation and social marketing have been demonstrated to be effective strategies in reducing alcohol consumption. ▪ The findings from this study will provide a basis for other community-based trials which could focus on multiple health outcomes for adolescents in the future.
Strengths and limitations of this study
▪ The study has a strong design, incorporating random allocation at a community level. ▪ The intervention is multileveled, and based on strong evidence and theory. ▪ The intervention focus is limited to adolescents.
Additional interventions will be necessary to reduce alcohol use in other population groups.
level of alcohol-related injury and disease burden. [5] [6] [7] The majority of alcohol-related harms among young people are acute in nature, and include vehicle accidents, injuries from violent assaults and drowning. 8 Adolescent alcohol use and misuse also have prognostic significance for several adverse long-term outcomes, including alcohol problems, alcohol dependence, school disengagement and illicit drug use. 9 10 Australian National Health and Medical Research Council (NHMRC) guidelines now recommend that adolescents aged up to 15 years do not consume alcohol, and that alcohol consumption be delayed as long as possible between the ages of 15 and 18 years. 11 The disjunction between the NHMRC guidelines and the prevalence of adolescent alcohol use and misuse reinforces the need for large-scale implementation of evidence-based policies and programmes to reduce supply and demand for alcohol in this age group. Adolescents under the age of 18 frequently obtain alcohol from home (supplied by parents or siblings, or consumed without parental knowledge), from peers or through (illegal) purchase from alcohol retail outlets. National surveys show that around 38% of students reported that parents provided them with their last alcoholic beverage, and 43-47% consume alcohol at friend's houses or at parties. 1 12 In New Zealand, 16% of underage adolescents report purchases of alcohol from bottle shops. 13 
METHODS AND ANALYSIS Study aim
The aim of this intervention is to mobilise local community coalitions to improve awareness of and adherence to NHMRC guidelines on adolescent alcohol use and restrict the supply of alcohol to adolescents via parents and alcohol retail outlets. The primary outcomes of the intervention are to (1) lower levels of lifetime initiation of alcohol use by early adolescents and (2) lower levels of monthly frequency of alcohol use.
STUDY DESIGN
The intervention evaluation study will use a repeat crosssectional, parallel group cluster randomised controlled trial design (see figure 1) . Repeat cross-sectional evaluation studies are common practice for interventions designed to influence behaviour at a population level. 14 A cluster design will be employed as the intervention will occur within Statistical Local Areas (SLA: An Australian Standard Geographic Classification structure consisting of non-overlapping spatial units) 15 ; data will be collected through schools, and the core elements of the intervention will be delivered through both communities and schools. SLAs were allocated to either intervention or control conditions in 2006 (see below). The primary outcomes of the evaluation trial will be assessed through cross-sectional surveys of school children.
RESEARCH SETTING
The present intervention research will occur within the 28 SLAs, 15 selected across the Australian states of Victoria, Queensland, and Western Australia. The intervention (in the 14 intervention communities) will be delivered by mobilising communities using a process based on the Communities That Care (CTC) approach. This approach aims to form a coalition of local organisations and services, who are trained to assist, design and deliver prevention strategies. 16 17 CTC interventions are planned based on community profiles that use epidemiologically valid community surveys of local youth to document levels of preventable health and social problems (eg, local rates of youth alcohol use) and modifiable predictors of problems (risk and protective influences) for each respective community. 16 17 The primary strategies will be delivered through communities and schools and are described below. The community interventions focus on reducing the sale and supply of alcohol to minors and will be centrally coordinated. The coalitions will work with schools to assist them to deliver the relevant school-based social marketing strategies. While coalitions were specifically contracted to deliver interventions within two nominated schools within intervention SLAs, 15 (see 'Random allocation'), all schools within the SLA or the broader Local Government Area (LGA) containing year 8 students will be eligible to participate where coalitions have the resources to support this.
OUTCOME PARTICIPANTS AND RESEARCH ELIGIBILITY
A minimum of two secondary schools containing year 8 students will be targeted to take part in the intervention activities (in the intervention communities), as well as in the outcome study in each of the intervention and control communities. The participating schools were randomly selected in 2006 from all Government, Independent and Catholic schools across the randomly selected SLAs 18 (see the section 'Random allocation'). A minimum of 92 year 8 students will be surveyed in each community in 2013.
Students at participating schools will be eligible to take part in the survey if they satisfy the following criteria: 1. Are in year 8 secondary school classrooms (average age 12); 2. Have signed informed consent from their parents and 3. Have provided individual assent.
SCHOOL RECRUITMENT PROCEDURES
For each school the principal will be sent a letter inviting their school to participate in the study. Four weeks after the distribution of the letter, the principal will be telephoned to assess the interest of participating in the trial. Follow-up phone calls will be made until a school representative is able to make an informed decision regarding the schools participation in the trial. It is expected that some representatives will need to consult with the school's management committee. If required, research staff will attend these meetings. All consenting schools will be sent a letter confirming their agreement to participate in the study. All recruitment procedures will be managed by a dedicated member of the research team. In cases where schools refuse, a replacement school will be randomly selected for approach from the originally sampled schools within the same community.
INDIVIDUAL RECRUITMENT
Recruitment procedures for individuals in schools will be based on strategies found to maximise research participation. 19 The study information will be printed on institutional letterhead and distributed to all eligible children in the targeted year 8 classrooms in each community. The distribution of consent forms will be administered by the 'home room' teacher within each school. Individuals whose parents have provided consent will need to return the consent form to this teacher. Approaching all eligible children is used to minimise selection bias and provide a representative sample of the school. The 'home room' teacher will be informed of all students returning consent forms and agreeing to participate in the study and will receive a small reward (eg, $100 school library voucher) in return for maximising consent form returns.
INTERVENTION Intervention development
The intervention is grounded in social ecological theory, which postulates that behaviour is influenced at a number of levels: individual, family and organisational, and policy and environmental. 20 Using these multiple leverage points, the intervention aims to (1) reduce alcohol availability to adolescents aged under 18 years and (2) reduce adolescents' intentions to consume alcohol before the age of 18, or if adolescents are already consuming alcohol, reduce the frequency of alcohol consumption.
Individual behavioural change is based on the Integrated Behavioural Model (IBM), 21 a more developed version of the Theory of Planned Behaviour (TPB) and the Theory of Reasoned Action (TRA). 22 These theories postulate that intention is the strongest predictor of behaviour. 23 The IBM also proposes that intention to behave in a particular way is moderated by multiple competing environmental influences. 22 These theories receive support from Cochrane reviews, 24 as a scientific basis for designing social marketing materials.
In the current project, individual behavioural change is reinforced by two alcohol supply reduction strategies. First, individual behavioural change strategies will involve communication to parents with the aim of increasing parents' intentions to refuse supply of alcohol to adolescents. Second, local alcohol sales outlets will be monitored for the sale of alcohol to underage youth (using confederate surveys) and given feedback to assist them to comply with the enforcement of liquor licensing regulations.
Intervention content
The intervention comprises two key components (1) community mobilisation and (2) a social marketing campaign. These components will be reinforced by a more specific intervention to reduce the sale of alcohol to underage youth from packaged liquor outlets (ie, bottle shops/take away liquor stores). The key components of the intervention are outlined in more detail in box 1.
The social marketing plans guide the distribution of resources and delivery of activities in the community using three phases. This is outlined in box 2.
HYPOTHESIS
Overall, we hypothesise that through youth and parent exposure to the social marketing campaign resources and activities which promote the three key messages (see box 1), in conjunction with the implementation of family rules that forbid alcohol use until the age of 18, and the reduction of sales of alcohol to individuals under the age of 18, the intervention will reduce supply and modify adolescents' intention to consume alcohol, resulting in a 15% reduction in adolescent alcohol use. 30 
INTERVENTION DELIVERY
The intervention will be delivered over a period of 2 years (2012-2013).
Intervention implementation strategies
In each of the intervention communities, a lead agency (eg, local council or relevant local community organisation) has been identified, and agreement sought from them to auspice the project. The auspice agency will be required to complete the following three stages, and will receive a small grant on initiation of each stage:
Getting started
Representatives from the local auspice will act as community champions to engage relevant local organisations, services and schools to take necessary steps to form a local Communities That Care coalition. 16 Planning Local auspice 'champions' will attend trainings on how to form a local CTC coalition and develop a multi-tiered social marketing campaign. This training will be delivered by the research team on a dedicated training day. A Communities That Care Youth Survey report detailing local rates of adolescent alcohol use and modifiable factors (such as attitudes that influence youth alcohol use) will be provided to coalitions. This report will influence the development of a plan to guide the community's social marketing campaign to communicate information to large numbers of adolescents and their parents.
Social marketing campaign
The local CTC coalition will be responsible for making community-level decisions about the project and Box 1 Three key intervention components 1 . Community mobilisation is based on the Communities That Care (CTC) approach, and aims to reinforce the reach and impact of the key interventions by engaging a cross-section of local organisations. The CTC approach is organised into five phases to assist local organisational development and planning, and the building of understanding and skills relevant to effective prevention strategies. Once communities achieve basic organisational readiness, later phases include identifying the major risk and protective factors that are influencing local child and adolescent adjustment outcomes, creating an effective prevention plan to address prioritized risk and protective factors, and implementation and monitoring of planned activities. 16 17 Through the current trial communities will be supported to initiate the early phases of the CTC process and will be given practical instruction on how CTC is used to plan and deliver prevention strategies. As a secondary outcome, the project is expected to lead to most communities undertaking to complete the full CTC programme. 3 Parents should set a rule for their household that their children will not consume alcohol before the age of 18. Campaign activities, including the distribution of purpose-designed resources that promote the project messages, are based on specific social marketing plans devised by each community coalition. The plans describe how the messages will be promoted over three phases: (1) raising awareness of the message, (2) reinforcing the message and (3) keeping the community engaged (see box 2). Social marketing dissemination to children and parents will take place primarily through the schools (eg, dedicated lessons, parent nights, mail-outs to parents), although coalitions may also plan to promote the messages through other activities (eg, information stalls at community functions, community health clinics and interactive events) and other media (eg, school website or newsletter). 3. Reduction of alcohol sales The reduction of sales to underage youth will be further reinforced by directly monitoring packaged liquor outlets, through the use of covert assessment of whether adolescents that have the appearance of being underage can purchase alcohol from packaged outlets. Protocols employed for use in similar projects will be followed. [25] [26] [27] [28] [29] In the 14 intervention communities monitored packaged outlets will receive feedback on what was observed, and will be informed if they have been observed serving alcohol to individuals who appear to be under the age of 18. It is a regulation requirement in Australia to check the age of patrons with relevant identification for individuals who look under the age of 21 years. The aim of this component of the intervention is to reinforce compliance with liquor licensing regulations and thereby reduce the availability of alcohol to people who are underage.
developing a social marketing plan. The research team will provide a template for the social marketing plan which will require detailed description of activities in each of the key phases of the project, (1) raising awareness of the message, (2) reinforcing the message and (3) keeping the community engaged. Draft plans will receive review and feedback from the research team prior to submission of a final plan. The research team will provide guidance throughout the delivery and monitoring of the 14 social marketing plans.
Intervention quality assurance
The research team will provide each community with feedback on their social marketing plan. To ensure consistency, a purpose-designed form with clear assessment criteria for the three social marketing phases will be used to provide feedback on social marketing plans to CTC coalitions. Quality assurance of intervention fidelity will be ensured by having a dedicated Community Relations Officer who is the regular point of contact for all coalitions and schools. This person will work with at least one research team member to review all social marketing plans, ensuring that the proposed interventions target the appropriate risk factors, and are in keeping with the aims of the intervention. Audits of the 'phase 1' school-based lesson/session with students, and the mail-out to parents, will be conducted in each intervention community. 'Phase 2' and 'phase 3' activities will be randomly selected for auditing in each community. Audits will involve the research team making independent contact with the schools and community sites where activities were reported to have been conducted by the coalitions. Community coalitions will be told that their communities and relevant schools will be audited. However, to promote each coalition's fidelity to their submitted social marketing plan, communities and schools will not be informed of how, when, or who will undertake the audit.
Control communities
During the intervention period, communities randomised into the control condition will be monitored for their usual practices by the research team and will participate in student outcome surveys. Control communities will not receive any of the social marketing materials that promote the NHMRC safe drinking guidelines and the secondary supply laws throughout the country, and provide information explaining that it is protective for parents to set a rule about not allowing their children to consume alcohol before the age of 18. Alcohol sales will be monitored without providing feedback to alcohol sales outlets.
DATA COLLECTION PROCEDURES Outcome data
Student survey data were collected prior to the intervention (in 2006) and again in 2009 or 2011 in some of the Victoria and Queensland communities. Surveys will be repeated again after the intervention is complete in 2013. Data will be collected via a web-based computer administered survey. All data collection will occur during school times, in computer laboratories using an online survey.
Survey measures will be based on validated measures of alcohol use, and also validated risk and protective factors. 31 The survey instrument has been used in the large Community That Care trials in the USA. The survey is an Australian adaptation of the Communities that Care self-report youth survey, which has shown good reliability and validity in large samples (see references below). Risk and protective factors are organised in the survey to investigate adolescent environments in the following domains: community, family, school and peerindividual. The Cronbach α for these scales are 0.7 or greater. 31 Data will be imported into the STATA V.12.0 statistical analysis software package. Textual responses for openquestions will be coded by a trained member of the research team and checked by a second member.
Intervention implementation data
Process Measurement of intervention inputs and processes will be undertaken through student responses to questions relating to exposure to the project resources and key messages, through the research team monitoring of community and school activities, and through the direct monitoring of alcohol sales. In the intervention Box 2 Developing a social marketing plan Phase 1: Raising awareness of the key messages This phase focuses on distributing the social marketing resources to year 7 (2012) and year 8 (2013) students and their parents. Distribution of resources to students will take place in the school setting during dedicated lessons. The resources and the key project messages will be discussed by the teacher and students. Distribution of resources to parents will also be through the target schools, primarily via a mail-out that will include a cover letter detailing the project objectives and promoting the key messages. Phase 2: Reinforcing the key messages This phase requires coalitions to plan and implement activities that support and reinforce the project messages. As with the previous phase, these activities will take place predominantly within the school environment in 2012 and 2013 (targeting the relevant students and parents), in the form of parent nights, student competitions, articles in the school newsletter, and follow-up classroom lessons or interactive sessions run by external facilitators. Phase 3: Keeping the community engaged This phase aims to engage the wider community in the project by publicising the key messages more broadly (ie, through the local newspaper and other media, on council or health service websites, via posters and resource displays at local health services and other relevant organisations, etc). communities, intervention inputs will also be monitored through community activity reporting sheets, and through the Community Relations Officer observational audit reports. 16 Community characteristics Information about communities will be gathered from publicly accessible databases. Information collected will pertain to ABS 2012 Census data relevant to Socio-Economic Indexes for Areas (SEIFA) socioeconomic indexes, population size and official records of the number of liquor licenses in each community. 15 Overall data management Data management will primarily be the responsibility of the research team based at Deakin University, School of Psychology. Management of trial data will be in accordance with a data management protocol, which has been developed and approved by the Project Advisory Group. The protocol details requirements regarding data entry, data cleaning, data backup, secure storage and transport, and analysis. The Deakin University ethics committee has approved the project with the expectation that data will be securely stored, and accessible only to primary researchers and statisticians through allocation of access rights. Confidential data on school and community contact details (eg, phone numbers and email addresses) will be stored in a secure dataset that is not linked to survey response datasets. An independent statistician will be the only person with access to confidential participant data.
MEASURES
Primary outcome measure: alcohol use behaviours Surveyed students will be asked a variety of alcohol questions: 'In your lifetime have you ever had more than just a few sips of an alcoholic beverage (like beer, wine or spirits) (yes/no)?'; 'In the past 30 days have you had more than just a few sips of an alcoholic beverage (like beer, wine or spirits) (yes/no)?'; 'Think back over the past 2 weeks. How many times have you had five or more alcoholic drinks in a row? (never, 1-2 times, 3-5 times, 6-9 times, 10 or more times)'; 'Where did you get you last alcoholic beverage from ( parents, brother/sister, home without permission, friends gave it to me, got someone to buy it, other)?'; 'My family has clear rules about alcohol and drug use(yes/no)'; 'I do not intend to consume alcohol before I am 15 years of age (yes/no)'; 'I do not intend to consume alcohol before I am 18 years of age (yes/no)'. All included alcohol consumption measures have been used in large scale population studies with adolescents. 1 32 Intervention implementation measures Intervention measures will be based primarily on student reported exposure, with validation based on the reports of the activities that are listed on the coalition's social marketing plan in the respective intervention communities. The coalition's social marketing plans will be assessed based on the following questions: 'To what extent has the community distributed the social marketing resources to the schools they are working with?', 'Has the community used the nominated approved strategies to raise awareness of the programme to the school and the broader community?', 'Has the community used the nominated strategies to reinforce the three key message?', 'Has the community used two approved strategies to keep the community engaged?' Assessments will be based on three levelsabsent/moderate/high-comprehensive.
Process measures
The intervention acceptability will be measured through a series of questions put to focus group participants and coalition members around various aspects of the intervention. For example, focus group interviews were completed to ensure the social marketing materials were clearly understood and positively appraised by the target population. Coalition members will provide feedback at training events and at the end of each intervention component.
SAMPLE SIZE AND POWER CALCULATIONS
Baseline data indicate that 49% of year 8 students reported alcohol use during 'the past 30 days. The intraclass correlation for this measure within communities was approximately 0.03. The hypothesis for this study is that exposure to the social marketing intervention will reduce 'past 30-day' alcohol use by 15%. As there is some evidence that early adolescent alcohol may be slightly declining, power analyses were repeated on the assumption that rates would be 40% by 2013. Analyses reveal a total of 2576 participants will need to be surveyed in 2013 (1288 each in control and intervention). This will be achieved by surveying a minimum of 46 students in each of the two secondary school year 8 cohorts, across the 28 communities (a total of 92 across 2 schools). This sample size will allow 80% power to detect a 15% reduction in the intervention communities, assuming an overall rate of 40% alcohol use, a similar intraclass correlation (ICC) of 0.03, and adjusts for the design effect for the 28 communities.
RANDOM ALLOCATION
The original community sampling frame was initiated by selecting all SLAs with greater than 17 000 inhabitants across the Australian States of Victoria, Queensland and Western Australia. These SLAs were stratified into quartiles of socioeconomic disadvantage based on SEIFA. 15 Thirty eligible communities were then randomly selected from SEIFA quartiles to represent state distributions in advantage/disadvantage and urban and nonurban locations. 18 Of the 30 originally sampled SLAs, two were excluded from the present study due to their prior involvement in the CTC approach (see figure 1) . The remaining 28 SLAs were paired based on SEIFA scores, urban or nonurban locations and size. One of each pair was then randomly allocated to the intervention, resulting in 14 intervention and 14 control SLAs.
A total of 82 secondary schools were originally selected using random assignment in 2006 from all Government, Independent and Catholic schools across the 30 randomly selected SLAs. 18 For the present trial two of the originally selected schools were randomly selected in each of the 28 SLAs, with schools in the intervention and control communities selected using equivalent strategies.
STATISTICAL ANALYSIS: PRIMARY OUTCOME STATA V.12 will be used for all statistical analyses. Descriptive statistics (means, proportions) will be used to describe the demographic and practice characteristics of intervention and control group communities, schools and students and to describe intervention implementation, process and acceptability.
To assess intervention efficacy, preintervention and postintervention data will be linked at the community and school levels and multilevel modelling will be used to examine between and within community differences on the primary trial outcomes. An xtlogit model will be used for the categorical outcomes and xtmelogit model for continuous outcomes. These models adjust for clustering within schools and communities. Imputation of data will be undertaken where preintervention has been collected but postintervention data are missing.
The outcome in the logistic model will be 'ever drunk alcohol in the last 30 days'. The outcome will in xtmelogit model will be 'the number of times alcohol was used in the last 30 days'. The predictors will include community intervention allocation condition, indicator variables for average school and community rates of alcohol use and risk factors at preintervention, and variables to control factors such as level of disadvantage. As analyses reveal no preintervention differences in alcohol use, the p value for the community intervention allocation term will be used to determine if there is any statistically significant difference at postintervention in the outcome for the intervention relative to the control communities over the treatment period. The p value for significance testing will be 0.05.
Main analyses will be based on community allocation. As a secondary exploratory analysis, both a per-protocol and subgroup analyses will be performed. A per-protocol analysis will be conducted excluding communities that who had not implemented the intervention as specified in their social marketing plan. Subgroup analyses will examine differential effects by gender, rural areas and disadvantage. No interim analyses of the data are planned.
RESEARCH TRIAL COORDINATION
A Project Advisory Group has been formed to oversee the conduct of the trial. This group is chaired by one of the Chief Investigators for the grant that is principally funding the trial. The Project Advisory Group also comprises of members of the research team and implementation team. A working group has been formed to implement the intervention in keeping with the trial protocol. This group meets weekly, and also consists of research staff and implementation staff. Data management is the responsibility of the research staff who are based at Deakin University. Management of trial data is in accordance with a data management protocol, which has been developed and approved by the Project Advisory Group.
TRIAL DISCONTINUATION OR MODIFICATION
There are no predetermined criteria for discontinuing or modifying the trial. There are no anticipated adverse consequences for trial participants. However, in the case of such an occurrence events will be forwarded to Deakin University's ethics committee, in accordance with the conditions of the ethics approval for the project. Any protocol modification will be communicated through the trial registration listed in the Australian New Zealand Clinical Trials Registry, and through publications disseminating the trial results.
DISCUSSION
In Australia there is a lack of research examining the use of community-based approaches to delay the uptake and level of alcohol consumption by adolescents. This will be the first randomised trial to examine how community coalitions can be mobilised to work with key community stakeholders to prevent and reduce alcohol consumption by adolescents. The study has a strong design, through the use of random allocation of communities to the intervention condition, and previous validated measures employed successfully in community trials in other countries. The intervention strategy has multiple levels and is strongly grounded in theory. The intervention strategy requires the engagement of the whole community and thus will demonstrate how a multilevel intervention can be practically implemented. The findings from this study will provide a basis for other community-based trials which could focus on multiple health outcomes for adolescents in the future.
